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INTRODUCTION 
The present report describes a "Mossbauer-fitting-progiamme" written 
in FORTRAN far the Burroughs B6700 computer at Ris«. In its present 
form it c m handle up to six hundred rhannels and fit up to eight lines. If 
necessary, the capacity can be increased according to instructions given in 
the programme. Except for the plotting procedure mis programme i s a 
modified version of the programme AJS571 /GCMLR. MS/2. 2 developed by 
A.J. Stone for the TTTAN-computer in Cambridge, England. 
In the MBssbauer spectrometers used at Ris# the source i s moved with 
a constant acceleration the direction of which i s periodically reversed. If 
x i s the position of the source, then its velocity, j r , as a function of time, 
t, has the well-known form 
»•0 
/ 
„. .0 
. . . 
The pulses from the detector are registered as a function of the source 
velocity in a multi-channel analyser; this i s , for different spectrometers, 
done In different ways and requires different treatments of the data. Sup-
pose the analyser has 1C channels, than 
(I) the pulses registered In the half period (x • 0, x • max, x • 0) are 
stored in the first C channels, and A c pulses in the second half period 
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(x = O, X s min, x • 0) a r e stored in the last C channels; therefore the 
Atossbauer spectrum is recorded twice, and the two spectra should in prin-
ciple be the mi r ro r image of each other. 
(2) The two half periods a r e not distinguished from each other, and the 
p ilses a re only sorted according to the velocity. In this case only one 
spectrum is obtained. 
(3) The two half periods a r e distinguished from each other, but the spec-
truTi corresponding to the second half period i s stored "backwards" in the 
last C channels. As in the first case two spectra a re obtained; they a re , 
howtver, not symmetrical, but shifted C channels. 
The data a re delivered from the multi-channel analysers on tape. In 
its present form the programme accept data in 'GIER'-code and 'Nuclear 
Data1-code. 
The analysers have a limited capacity (to or 10 counts/channel), and 
if they a -e overloaded, the first digits in each count number a re lost. In 
this case the correct count numbers may be reconstructed if the count ra te 
and the coLnting time have been recorded. If the overflow is stored in 
separate channels, the correct count numbers are constructed by adding 
the two sets of data. 
Conventional MSssbauer experiments result in spectra containing 
absorption dips, vhereas scattering experiments o r experiments with 
resonance detectors result in spectra with peaks. Both types of spectra 
can be treated. 
DESCRIPTION OF THE FITTING PROGRAMME 
In the following a brief description of the programme is given. Its 
practical use is described in the next section (pp. 6 - 8 ) where also the 
commands, referred to by number, a re treated in detail. 
Spectrum Data 
If channel numbers a re included in the data, the counts can occur in 
any order, provided that each count is preceded by its channel number, and 
provided that all counts from initial to final channel are present. If channel 
numbers are absent, the counts must occur in order from initial channel to 
final channel (see also the TURN command (3)). Spurious counts, which 
frequently occur near the beginning and end of a spectrum and are occasion-
ally found elsewhere, can be dealt with in various ways. If a count is read 
which is less than or equal to zero, this channel is ignored in the fitting 
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process. Consequently a count i s effectively deleted by punching a minus 
sign before the number, or by editing the data and replacing spurious 
counts by seres . Alternatively, the LOSE command (4) may be used. 
Function 
It is assumed that the lines are 'Lorentzian' and the function fitted is 
f{x) - [1 + B{3)sin( ^ » 1 2 1 ; +
 B(4) (x - B(2)) ] (B(1) - lf(L)) 
*• L 
with the individual lines of index L: 
x' - x if x < B(2) + C 
x' • 2(B(2) + C) - x, if x > B(2) + C 
B(l) i s the baseline, 
B(2) i s a parameter which i s used if the spectrometer has a symmetrical 
scan, so that channels B(2) to B(2) + C contain the spectrum, and channels 
B(2) + C to B(2) + 2C contain a mirror image if 2C i s the number of chan-
nels in the analyser. B(2) should in principle be zero, but for instrumental 
reasons it often i s not. If the two spectra a r e not mirrored, but translated, 
the spectrum in channels B(2) + C to B(2) t 2C is turned by means of the 
command TURN (3). If there i s only one spectrum, C must be set to the 
full width of the spectrum, and B(2) must be constrained to zero {or to the 
lowest channel number if that i s not zero). 
B(3) i s the fractional sine wave in the baseline, 
B(4) i s the fractional baseline drift per channel, 
B(3L + 2) is the position (in channels) of line L, 
B(SL + 3) i s the width at half-height (in channels) of line L. 
B(3L + 4) is the intensity (In channels s counts) of Una L. 
Fitting 
The fitting of the parameters, B(k), i s based on the Gauss non-linear 
regression procedure with a facility *>' constr«ining any set of parameters 
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or linear combinations of parameters. The success of such a method de-
pends greatly on the sensible use of constraints. With all but the simplest 
spectra, the procedure will commonly diverge if an attempt i s made to fit 
a vpectrum without constraints. The constraints may only be needed in the 
early stage, where they effectively increase the radius of convergence, and 
they can often be removed for the later stages. The choice of the most 
suitable constraints depends very much on the spectrum, but i s largely a 
matter of common sense. The constraints are often dictated by physical 
considerations, and this is usually the best criterion: for example, one 
may expeci a particular line in a complicated spectrum to have a certain 
isomer shift because it is thought to arise from a known chemical species. 
Constraints 
The constraints are of two types: 
(a) B(k) = const. 
(b) A(l )B(1) + A(2)B<2) + . . . + A(3N + 4)B(3N * *) * const. 
The value of the 'const.' is implied by the initial values of the parameters. 
Of course (a) is only a special case of (b), but it is convenient to 
specify (a) separately. These constraints are listed on one card by giving 
the parameter numbers, k (cf. (11 /a) in the next section). 
Each constraint of type (b) will in practice involve either positions only, 
widths only, or intensities (areas) only; these constraints are specified on 
separate cards as POSN, WDTH or AREA followed by the appropriate coef-
ficients. It may for example be required that the intensities of the two first 
lines should be equal (a Quadrupole doublet), i. e .: AREA (1) - AREA (2); 
then the constraint required is: 
I • B(7) + (-1) • B(IO)+ . , + 0 • B(3N+ 4) = 0, 
which is specified as (cf. (11 /b) in the next section): 
AREA 1. - 1 . . . 0. 
If a centre shift should be kept constant, i . e. POSN(1) + P06N(2) « const., 
the constraint is: 
1 • B(5) + 1 • B(8) + . . + 0 • B(3N • 2) • const. 
which i s specified as: 
POSN 1 . 1 . . . 0 . 
The constraints need not be normalized or orthogonal, but uv..> must be 
linearly independent. 
Convergence 
The programme i s taken to have converged when 
T E S T V A U l E - t - ^ * ! ^ « . 
where DELTA(k) i s the last correction to parameter k, and CO¥(k,k) is 
an estimate of its variance. The value of c can be reset if required by 
means of *d> in the FIX command (11), but the standard value of 10* should 
be quite adequate. This criterion i s simply that the computational error in 
each parameter i s at most 10~ of the estimated vtatistical yrppr. At this 
stage chi squared usually differs from the minimum value in about the Sth ~ 
10th decimal place. 
Divergence 
If the process i s founu to be diverging, the programme automatically 
enters a simple damping procedure. This will usually force the process to 
converge, but convergence may be slow and inefficient. The need for 
rfawipjMg can usually be avoided by means of addition of extra constraints in 
the initial stages or w . of more accurate estimates of the parameter values, 
if that is possible. 
Results 
The information given in the results appears from the example pp. *7-S9. 
Mote that if quantities such as quadrupole splittings or area ratios are 
derived from the basic parameters, the calculation of their errors involves 
the covariances as well as the variances. Note also that if a parameter or 
combination of parameters i s constrained, its variance and covariances are 
all taken to be zero since the programme cannot estimate them. Since they 
will certainly be non-zero, and may be quite large, some allowance should 
be made when quoting confidence limits for the unconstrained parameters. 
The chi squared percentage points are given because they are not usually 
tabulated for so many degrees of freedom; instrumental deficiencies or 
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minor impurities miy push the chi squared value above the 5-per cent 
point quite easily, but values above the 0.1 -per cent point should be re -
garded with great suspicion. Gne spurious count can lead to a very bad chi 
squared; such counts are listed if they occur, and can be discarded. Note 
that it is assumed that the number of the counts follows the Poisson-distri-
bution; if this is not the case, the chi squared values are unreliable, and 
so are the calculated variance and eovariances. 
Preparation of the Data Set 
The data can consist of any number of data sets , one for each spectrum. 
A data set starts with a 'title card* (I) which i s followed by a scries of 
commands, each consisting of one card with a keyword in cols 1 -4 and 
possibly some numerical data in F 10.0 format; some commands must be 
followed by further data cards. If convenient, the inherent constants in 
commands nos. 3. 1, 9, 11 and 12 can be changed in the programme. Any 
or all of the commands can be present in any logical order and are executed 
in that order. The FIX command starts the fitting on the last-read spec-
trum data; several sets of estimates and numbers of lines can thus be used 
successively for the same spectrum data. 
If more than one data - set i s wanted to the same fit they may be placed 
immediately after each other. The DATA - command (2) and the following 
card (2/a) must, however, precede each data - set. The counts of the chan-
nels with the same channel number are added. If one of the counts is less 
than or equal to zero the channel i s deleted. 
List of Commands etc. 
(1) A card containing a title in cols 1 - 8 0 . 
(2) DATA a b 
(Read the spectrum data from channel 'a' to channel 'b'). 
(2/a) Two values read with format 212. 
If the first parameter * 0 then the papertape must be punched in 
'Gier* code and if it i s 1 the papertape must be punched in 
"Nuclear Data" code. The second parameter » 2 means overflow 
and a value NEQ 2 no overflow. 
(2/b) The papertape containing the spectrum data 
(3) TURN a 
(Turn the spectrum data from channel 'a'). 
If 'a' is zero or absent, a value of 256 is assumed. This is used 
for analysers of type 3, (see introduction). It this command is 
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used, be careful with the channel numbers in the commands LOSE 
and SKIP. 
(4) LOBE a b 
(Throw sway channels 'a' through 'b' irretrievably). 
Any number of LOSE commands may occur. 
(5) SKIP a b 
(Give temporarily xero weight to channels 'a' through 'h't 
Thus they are ignored in the first following fitting ami are 
restored after the next FIX command. Any number of SKIP 
commands may occur. 
(C) ADD a 
(Add 'a' tn each count in the spectrum data). 
This i s used if the multi-channel analyser has been overloaded, 
and the data should be reconstructed. 
0 ) JUMP * 
(Correct the spectrum data it there i s a discontinuity of 'a' counts). 
This may appear in the case of overloading. The first point used 
in the fitting i s assumed to be correct. If 'a' i s zero or absent, 
a value of 10 i s assumed. 
(8) PLOL a b 
(Plot the spectrum data on line printer from channel 'a' to channel 
•b'). 
If •b' i s zero or absent, the whole spectrum i s plotted. This plot 
can be used for estimates of parameters. 
(9) SCAN a 
(Set the spectrum scan width C to the value 'a')-
A value of 256 is assumed if no SCAN command occurs. 
(10) ESTM a b 
(Read the initial estimates of the parameters for 'a' lines). 
•b' • 1 if spectrum with negative intensity (or dip) is wanted. 
Otherwise 'b' • 0 (or absent). 
(t 0/b) Parameters B(l) - B(4) on one card in F10 .0 format. B(2), B(3), 
and B(4) can usually be set to zero initially and left unconstrained. 
(10/b) One card for each line, L, with three parameters, B(3L+2), 
B(3L+ 3), B(3L+ 4) on each (Fl 0 .0 format). Instead of the intensity 
B(3LM) one may insert the dip in counts, preceded by a minus; 
the programme wilt then calculate the Intensity. 
(11) FBI a b c d 
(Read the constraints specification with •a' constraint). 
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Allow 'b1 iterations to reach convergence ( i .e . TEST VALUE ( ' d ' ) . jj 
Print the results according to ' c ' . i 
c = 0: Print the results and the variance-covariance matrix. \ 
c = 1: Print full details of the changes to parameters etc. at last | 
iteration. j 
c = 2: Print no results at all. j 
c = 3: Print full details of the changes to parameters etc. at each ^ 
iteration. 
c = 4: Print as for c = 3 and c s 0). | 
If *b' is zero or absent, a value of 10 is assumed. If 'd1 is zero 
or absent, a value of 1 0 is assumed. 
( I I /a) A card with axl constraints of type (a), cf. 'description', given as 
a lis;, of parameter numbers in F3.0 format. If there a re no (a) 
constraints, but some (b) constraints, a blank card must be put in. 
(Tl/b) One card for each constraint type (b); specified as POSN, WDTH 
or AREA, followed by the appropriate coefficients in F6. 0 format, 
one coefficient for each line the spectrum 
(12) PLOT a b e d 
(Plot the spectrum from channel 'a1 to channel 'b ' with ' c ' 
millimetres per channel and 'd ' millimetres for the largest 
amplitude). 
If 'b ' is zero or absent, the whole spectrum is plotted. 
If ' c ' is zero or absent, a value of 1 is assumed. If 'd1 is zero 
or absent, a value of Fd is assumed. 
(1 2/a) A card with the numbe- i or 1 in column 2. If 0 is punched the 
plot is drj.wn without i tantiard deviation. If 1 is punched the plot 
will contain standard deviation. 
(13) CONC a 
(Add the counts of 'a ' successive channels to form a new channel 
where 
new cli(0) * ch(0) + ch(1) + . . . + ch(a-!) 
new ch(1)* ch(a) + ch(a+1) + . . . + ch(2o-1) 
e tc . , where ch(x) means the cot.-.vt of channel number x. 
'f one of the 'a ' channels is deleted the new channel will be deleted. 
The parameters in the commands TURN (3), SCAN (9) and ESTM(JO) 
are adjusted automatically, 
IM) EXIT 
{Reset the scan width C to 256 and read a new title card). 
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Appendix! . Programme pp. *>7-59 
The programme is shown in the version for the B 6700 computer and the 
plotter-routines that are used at Risø. 
In order to run the programme which is stored on the disk you must have 
the following control cards 
A.JOBMOSSPEC ; CLASS=2; CHARGE=130102 %FENGER 
A PROCESSTTME=100 ; IOTIME=100 ; PRINTLIMIT=2500 ; 
A BEGIN RUN OBJECT/MOSSPEC 
A. FILE FILElO(TITLE=PLOTFIL/23 , KIND=DISK, MYUSE-OUT. MAXRECSIZE = 15,-
BLOCKSIZE=30, AREAS1ZE=20, AREAS=40?. PPOTECTION=PROTECTED) 
* F I L E FILE9(KIND=DISK,MAXRECSIZE=M,AREASIZE = I, AREAS = 1) 
A DATA MOSSPEC 
Data as illustrated :'.t PP- *»7-»»9 
A. END JOB 
Appendix 2. Example of Run PP» *»7-59 
As a demonstration of the operation of the programme the analysis of a 
spectrum containing two doublets is shown. One of the doublets is composed 
of two lines of equal intensity and width, the other doublet is composed of 
two lines which have equal intensity, but different widths. The spectrum was 
recorded on a spectrometer of type 2 (cf. 'Introduction'); therefore the 'scan 
reverse ' is constrained throughout the calculations ( cf. 'Function'). The 
data, shown on p. 49, were punched in 'GIFR'-code. 
F i r s t the 'base line drift' the 'sine wave component' and all the positions 
of all four lines are constrained. In the second stage only the positions of 
one set of doublet lines are constrained. In the third and last stage all positions 
are left free. Only results of the last stage computations are printed out. 
SUUHFiauTINE L I S T I N G Pal iE 1 
»SEJ I N S T A L L A T I O N 
T I L ! 5 « MUSSPEC 
C rid.* " » ! N 1 
C H » i N 2 
r M*r.* 3 
c H u s s P t c M* IN « 
C MAIN 5 
C MAIN 6 
(. A CHUC'tAHMt FOR RESOLVING MlltSSdAUEK SPtCTRA MJlN 7 
C MAIN 8 
c M A I N 9 
C . ................ ......................... -M«IN 10 
c ..................................................................MA IN 11 
c M A I N 12 
C PRUGHAM CAPACITY N A I N 13 
c ................. M A I N 1« 
c M A I N 15 
C THE PROGRAM CAPACITT CAN HE CHANGED MAIN Its 
C BT IMS F d L L O M N S "0IMENS1UNS" : MAIN 17 
C MAIN 10 
C 1) XX<L) . L * MAXIMUM NUMBER UF CHANNEL* MAIN 19 
DIMENSION T(»O0).2(600).»il*00) MAIN 20 
C M A I N 21 
C MAlN 22 
C 2) XX(L) . L « 4 • 3 « (MAXIMUM NUMBER Uf LINES) MAIN 23 
uiMtNSiON *(?e).B<2a).c(28'2e)>cuvC2».2o), H A I N 2« 
• J(28).0tLTA(?B).R(28).1(28.28) MAIN 25 
C MAIN 26 
C ALL SUBROUTINES SUSI RE CHANGED TOO) MAIN 27 
C MAIN 28 
C . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N A I N 29 
c M A I N 30 
C INHERENT CONSTANTS MAIN 31 
c ................... H A I H 32 
c M A I N 33 
C THE PHOGHAN ASSUMES THE FOLLHHINI. VALUES IF THET ARE NUT CHANGED MAIN 3« 
C IN [Ilt DATA CAHOS ISE "PREPARATION UF THE UATA SET" IN THE MAIN 35 
C PROGRAM DESCRIPTION). NAltf 36 
C MAIN 37 
SOUBROUtINE LISIING P A G E 2 
C 1UR.1A a TPE CHANNEL NUMBER FROM KHICP THE SPECTKUM IS TUNNEL) NAlN 3b 
C JUMP« » THE DISCONTINUITY (IN COUNTS) OF THE SPECTRUM MAIN 39 
C S U M * > THE S°ECTRUM SCAN MIRTH (IN CHANNELS) MAIN «0 
C f l M • MAXIMUM NUM3CR Uf ITERATIONS MAIN 41 
C F U o • EPSILON USEO FOR THE CONVERGENCE-CRITERION MAIN 42 
C PLOTC • NUMBER UF MILLIMETRES »ER CHANNEL IN THE PLOT MAIN 43 
C PLUTO • NUMHFH OF MILLIMETRES FOR THE LARGEST AH»L1TUDE IN PLOT M A I N 44 
C TEST«0 THE PAPER TAPE IS IN GIER CODE.TEST'l THE PAPER TAPE IS IN MAIN 4b 
C FENCER CODE HAlN 451 
C TESfZ*? OVERFLOW.TCST2 NEQ 2 NO OVERFLUM 
C Pt)lV>0. NO STANDARD DEVIATION IN THE PLOT 
C PUIV .NE. 0 STANDANU DEVIATION IS OHAHN IN THE PLOT 
C MAIN 45 
C MAIN 46 
IURNA • 256. MAIN 47 
JUMPA • 1.E5 PAIN 48 
SCA.U » 256. MAIN 49 
FIXa > 10. MAIN 50 
FIXU > I.E-6 MAIN 51 
PMlTC • 1. MAIN 52 
PLbTO • HO. MAIN S3 
C MAIN 54 
c ..................................................................H|IN 55 
c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H ( ] N 5 6 
C MAIN 57 
C MAIN 5« 
DIMENSION DFL(4).FNT(2l>).TITLE(20).X5<l(4) MAIN 59 
C MAIN 60 
c M A I N 61 
C MAIN 62 
REAL LOSE MAIN 63 
INTEGER AUUR.CUNSTHiP.PO.a.H.STHEAM.SIAGE.iX.V.VI.TEST.IEST2.POIV 
LUGICAL LN> I.H3 MAIN 65 
CUMMUN CHlSfl.PI.CONSTR.IA.P.PO.V.Vl MAIN 66 
CUMSUN /XXX/ C.CUV.T.Z MAIN 67 
»ATA AOO. AREA. DATA. ESlM. EXIT. FIX. HUPP. LUSE. PLOTH. MA I'« 68 
* PLOTL.POSH.SCAHM.SKIP.TUHN.XUIH.CONC MAIN 69 
* /4HADO >4HARFA.4H0ATA.4HESTM.«HEXITi4HFIX . MAIN 70 
* <4HJUMPf4HLOSE>4HPLUT.4HPLnL.4HPnSN.4HSCAN.4HSKIPHAlN 71 
S O U B P I U I T I N E L I S T I N G PAUL 3 
• . » H T I i H N . 4 H X 0 T M . 4 M C a N C / 
C 
i » I « l . 1 4 1 5 * 2 6 * 1 5 6 * 
E P S l L 0 « l . £ - 6 
I O * T A » 0 
J P L U I ' O 
I P L i l l - O 
1 SCAN«SCANA 
c . . . . . . . . . . . . . . . . . 
C HE»U T I T L E 
rtEAJ <5.2«l.fNr>«2l»> TITLE 
? M FORMAT 4 20A4J 
»RITE (6.80O1 TITLE 
c ................. 
C REAU CnMHANU CARDS 
c . . . . . . . . . . . . . . . . . 
500 S « « - I 
ASSIGN »? TO »ESS1 
MEAU (5.581.EN0»248) Ff .AA.BB.CCOU 
561 FORMAT (A4.4F10.0) 
IF (FF.ECl. U«TA) GO TO 201 
52U IF (FF.FO. TURN) GO TO 230 
IF IFF.F0. LOSE) 60 TO $40 
IF IFF .Ed. SKIP) GO Til 540 
IT (FF.FO. AGO) liO »fl ?10 
IF (FF.EO. HOPP) GO TO 240 
IF (FF.EO. PIOTL) 60 TO 241 
IF IFF.Eg. SCANH) GU TO 243 
IF (FF.EO. CONC) GO TO 244 
IF (FF.tg. ESTM) GO TO 212 
IF (FF.EO. FIX) GO TO 545 
IF (FF.EQ. PLI1TM) GO TO 245 
IF (FF.EQ. EXIT) GO TO 247 
NRITE (6.*v> fr 
GO TO 500 
24« IF (IPLOT .EO. 1) CALL PTERN 
I«T[ME(2)/60. 
»RITE (6.701) I 
24} 
<J46 
it (at) 
*A»i A 
Hd'lH 
IF (CC 
IF (un 
.NE 
.EU 
.FO 
M A I N 
M A I N 
M A I N 
M A I N 
MAIN 
MAIN 
MAIN 
MAIN 
MA in 
MAIN 
MAtN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
M A I N 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
72 
n 
7« 
/5 
76 
77 
78 
7* 
ao 
«l 
»2 
83 
6« 
65 
R6 
87 
86 
89 
90 
91 
92 
Hi 
9« 
95 
94 
97 
9d 
99 
too 
101 
102 
103 
104 
105 
106 
107 
108 
109 
no 
SllUBROllTINE L I S I I N U PAGE 
7 0 1 FORMAT ( 1 5 H I P R I I C E S S T I " iE « . I 6 > MAIN 111 
S H I P MAIN 112 
C . . . . . . . . . . . . . . . . . MAIN 113 
2«j it (AA . r a . o.) AAUUMPA MAIN 11« 
KRITE (6.801) FF.AA MAIN 115 
CALL JUMPf"(Y.W.P.AA.PO> MAIN 116 
GO (U 500 MAIN 117 
2*1 IF IBB .«E. 0.) GU TU 742 MAIN 116 
A4»IA MAIN 119 
Mb»IH H*IN 120 
2«2 MPITE (6.801) Fl".*A.BII MAIN 121 
CALL PL0T0LC.P.1A.AA.BB.TITLE) MAIN 122 
AHITE (*,.»12> MAIN 123 
ill Hi 500 MAIN 124 
?<•) SCAN«*« MAIN 125 
MRITE (6.SOU FF.AA MAIN 126 
ui) TU 50(1 MAIN 127 
244 KRITE (6.6011 FF.AA MAIN 128 
NUMM«AA MAIN 129 
CALL CONCX(Y.H.P.IA.IH.PO.NUMM) MAIN 130 
SCAN*SC«N/HUMM MAIN 131 
»(1)»8(1)»NUMM MAIN 132 
J(2)»tl(2)/NUMM MAIN 133 
J(«>»R(A).MOMM MAIN 134 
3U 249 I-5.V.3 MAIN 135 
H(!)«H< I1/NUP.H MAIM 136 
24* B U M >«H( I«1)/NUMM MAIN 137 
GO TO 500 MAIN 138 
0.) GO TO 246 MAIN 139 
MAIN 140 
MAIN 141 
0.) CC«PLOTC MAIN 142 
0.) DU«PLnTU MAIN 143 
WRITE. (6.803) Ff .AA.BH.CC.DLI MAIN 144 
RE«u(5.Ul) Hlilv 
FORMAT(I?) 
IF (J^LUT .EO. .1) CALL PlNlT MAIN 145 
JPLUTM MAIN 146 
CALL 1»LUTH(^.i/.SCAN.Y.H.P.IA.AA.llB.CC.OU.TITLE.PDIV) 
lUUBRO'jTINE LISTING 
aaaaaaaaaaaaaaaaaaaaxaaasaaaaaaaaaaaaaaaaaaaaaaaaaaaaaBaaaaaaaaaxxaaaai 
IHLOTal 
QO TU 500 
2«7 »RI TE (6.90) ) yf 
GJ TU I 
K«tit 5 
s a a a a a a s 
M « I N 
MjlIN 
M » I M 
M » I N 
M A I N 
M A I * 
M A I I 
M » I N 
« A I N 
M » I N 
" A l N 
M A I N 
M A I N 
M A I N 
M A I N 
H A I N 
M « I N 
M A I N 
M A I N 
M » I N 
M A I N 
M A I N 
M A I N 
M A I N 
M A I N 
MAIN 
M A I N 
H A I N 
M A I N 
M A I N 
M U H 
H A I N 
M A I N 
M A I N 
H A I N 
14« 
U 9 
150 
151 
152 
153 
151 
155 
156 
15/ 
158 
15« 
UI) 
161 
162 
164 
168 
16V 
170 
1/1 
172 
172 
173 
I M 
175 
176 
1/7 
178 
179 
180 
181 
162 
183 
18« 
IBS 
C *EAU S'ECTduH 
c . . . . . . . . . . . . . . . . . 
201 IABAA 
lB»an 
»D1)H»CC 
IF (ui) .EQ. 0 . ) OU«S. 
STRtA^aOf) 
UNITE ( 6 . 8 0 1 ) FF.AA.HH.CC.DU 
STAiiE-0 
C 
C HEAO TEM.TEST2 
C 
HEADC5.282I TFST.TEST2 
?H2 FURrtAT(2I2) 
«HITE(A.H02) TEST.TEST? 
f a l B - I A » l 
C 
C HEAD S»F.CTRUH. NiTH OR HITMOUI CHANNEL NUMBERS ACCDROINli AS 
C ADhK a ] OR O 
C <llri INCUT FRHM KAKER TAKE AIIOR MUST BE O 
C 
213 IF (AOOK) 208.202.7H8 
208 HIAU (STREAri. TMT) (Z(J). a(J). .1.1.C) 
UU 20« Jal.P 
204 T1J>«0. 
OU 2V5 J»1.K 
I»2(J)-IA»1 
205 T(1)««(J) 
00 TU 21« 
202 CALL LAESO.H.rtSl .lEMrf) 
21« HEAU (5,581) •F.AA.HR.CC.UO 
I F (F r . E a . riAfA) r,o TO a i 5 
IF (IUATA .EO. 1 ) li O TO 215 
liO TO 20J 
SUUHROUTINE LisriNii PAGE 6 
215 CALL 0»SU<f,?.P.rF.AA.!A.IH.IUATA) M A I N 186 
IF (IUA'A .EO. 1) 00 TO 201 «,[,, ur 
e . . . . . . . . . . . . . . . . . JIAIN i t« 
C REJECT COUtllS T UNOCR 1 . CALCULATE K E U M T S K MAIN 18* 
C
 ,„. - - - - — — — . . —
 M < I N i9j) 
20J KO.O „ U N j,, 
O'J 206 J.l.K „,,„
 l r i 
IF (Y(J>) 207.207.20« M A I N .,, 
207 r < j ) . o .
 H , ; N ; . ; 
«(J).0. „,,„
 l 9j 
-?.,*, I«. "»I" »•* 
•U TU 20« „,,N ,,, 
20« H(J)al,/ SJHT(Y(J)>
 M(.N ... 
206 CONTINUE
 MÅlN ,,, 
IF (STAGE .Ea. 0) SU TO 520 „,.„
 i t 0 
IF (FF.Ea. EXIT) CO TO 1 N I T N /0\ 
it.ll.ll" H*iN <M 
C TURN SPECTRUM FROM CH»NHtL AA MAIN 20« 
C ..•..••••••*•*•*• MAIN 205 
23U IF (AA ,(a. 0.) AAaTURNA
 M.IN 20É 
*RIT£ (6.801) FF.AA a,,N JA; 
I TURN.««
 H,,„ m 
1SCAN-SCAN „„j*
 i09 
IF (IH-1TURN.1 .Et*. ISCAN) 00 TU 232 MAIN 210 
!'*»••• I MAIN 211 
IBalbCAN.tTuHN-l
 M , j M ^,j 
**• ItC-I*«! MAIN 21J 
•»•J 231 l-l».- M.JN 21. 
»U)»0. „,,„
 m 
ai «(i)aa. „ A l N m 
232 CONTINUE «. „ A, 
K.MURN-IA.l MAIN 21« 
*
K
*l MAIN 2IV 
00 250 laK.P
 M"JN .J,. 
2<.K..r,n s: i ; JJ; 
"*«>«<.) M.{N % 250 HK.RN.I
 HA,N ,J,
SOUBR00T1NE LISTING P»GE ' 
a^ i 
r c 
c 
Ul' 251 I»K.P 
KK»KK-1 
«< I W ( * K ) 
KK»m»-l 
Y(1)>?(«K> 
f.U IJ 500 
GIVE ZERO »EIGHT 
MAIN 225 
MAIN 226 
MAIN 227 
MAIN 228 
MAIN 229 
MAIN 230 
MAIN 231 
Tl) SPECIFIED CHANNELS "*IN 232 
1«1N 233 
s « - LA* * » ; N « ; 
UNITE <6.80l) FF.AA.8B """' 2j1* 
1.1-1**1 HAIN 237 
j.J-IA.l "««" " » 
OU 571 »I.J "*lN « » 
IF («(K)> 572.573.572 M»I N **a 
572 HCK) .0 . "A IN « » 
PO.PO«! M * l N *** 
573 i r I F F . E O . SKIP) fill TO 571 MAIN 2*3 
T;K).O. M*IN «^'1 
571 CONTINUE "AI" ^«5 
GO TO 500 M»'N *«* 
c ................. MAIN 247 
C AOO AA Tfl SPECTRUM *» I N •i''9 
, ................. MAIN 249 
2>.> 01! 211 1»1.P M « l N 2S(I 
IF (Y(l> .EG. 0.) GO Til 211 MAIN 251 
Y d J«Y(I)*AA M»IN ^52 
IF («(!> .EG. 0.) Gil TO 211 "»I" *5* 
«(I»1./ SOHT(YU)) M«' N " * 
211 CONTINUE **JN * " 
MRITE (6.801) Ff.AA N«I N " 6 
bu ru 500 "ilN ibf 
c ................. MAIN 25b 
C HEAD PARAMETER ESTIMATES MAIN 259 
, ................. MAIN 240 
212 N-AA ««"< « » 
V«4*3*N "A IN 2 « 
VI«-, MA.,I 263 
SOUBROuTINE LISTING PAGE 
NEAIl (5.263) (BCD. 1«1»V) MAIN 264 
283 FOhMAT (F10.0 . (3FI0.0)) MAIN 265 
•MITE (6.801) FF.AA.BB MAIN 266 
BRITE (6.408) (R(I>.!•!.») MAIN 267 
00 280 1-7.V.3 MAIN 26« 
2H9 U I B U ) .LT. 0.) B(I>««B(l-l)»B(I>«PI/2. MAIN 26V 
IF (BM .EG. 0.) GO TO 500 MAIN 270 
UO 2»5 W . V . 3 MAIN 271 
285 H(I)«-P.(I) MAIN 272 
GO TO 500 HAIM 273 
( ................. MAIN 274 
C HEAO CONSTRAINT SPECIFICATION AND SET UP MATKIX t MAIN 275 
C .................
 M A I N if6 
545 IF <HB .EG. 0.) BB-FIXB MAIN 277 
IF <DD .EG. 0.) OD'Flxr H A I N 278 
HMITE (6.805) FF.AA.RB.CC.DO MAIN 27« 
STAuE'STAGEtl MAIN 280 
CONSTR'AA MAIN 281 
NIT»8M MAIN 282 
KC-CC UI.M 283 
IF (ICC .EG. 0) ICC>4 MAIN 28« 
TMACE-O. MAIN 285 
IF ICC .GE. 3.) THACE'l. MAIN 266 
CKU-UO MAIN 287 
»•"•I. MAIN 288 
ASSIGN 89 TO MESS2 MAIN 28« 
9«V-C0NSTR MAIN 290 
50« 00 502 1-1.V MAIN 291 
502 H(I)«0 NAli« 292 
IF (CONSTR) 99.3.501 MAIN 293 
501 IF (tl .LE. 0.) GO TU 99 MAIN <!94 
C MAIN 29j 
I: *EA0 CONSTRAINED PAHAMETERS. ZERO OR BLANK IMPLIES THAT A LI N E A P M A I N 296 
i: COMBINATION FOLLOKS. MAIN 297 
C MAIN 29B 
MEAD (5.582) (A(I). I'l.CONSTR) MAIN 299 
582 FORMAT (22FJ.0) HAIN JQO 
LC.O MAIN 301 
00 50« !•!.CONST* MAIN 102 
S O U H R O U T I N E LISTINIi 
ASSIGN ar id M E S « 
IF (»(D) *9.505.341 
541 »«I(D 
IF (V-H) 99.5«2>542 
542 ASSIGN 8« TJ MESS2 
IF (H(x) .f.j, i) G'l TO 49 
K U ) IS 1 IF PARAMETER : li FULLV CUNSTHAINEO 
RlN)»l 
50 TO 504 
50^ LC*LC*I 
50« CUNTINUE 
IC0«CUNSTR-LC 
IF ( K O .Eli. 0) HK I TE (6.810) 
IF (ICO .GT. 0) »KITE (6.BIO) (AC I).I>1•ICO) 
SET li!» T NITH CONSTRAINTS IN 801TQM HJWS 
L«V 
1)0 Sil H»1.V 
IF (R(H)>Slt»5U.S2« 
524 00 512 I-l.V 
51? TC1.1>»0. 
T(L»M>«1. 
L-L-l 
511 CUMINUE 
HEAD THE LC CONSTRAINTS »HICM ARE SPEC1FIE0 AS LINEAR 
CUMHINATIONS »NO STORE THEH IN T. AFTER NORMALISING 
IF (LC) 530. 530« 53? 
532 »SS I UN 88 10 NESS2 
00 50' LCIM.LC 
READ (5.5831AAA. (0(H). Nal.N) 
583 FORMAT (A4. 10F6.0 / (4X. 10F6.0)) 
»RITE (6.811) »AA.(U(M).H«1.N> 
F'O. 
00 531 I'l.N 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
M»IN 
MAIN 
MAIN 
H A I N 
MAIN 
MAIN 
MAIN 
MAIN 
H»IN 
MAIN 
MftIN 
MAIN 
N»IH 
M»IN 
MAIN 
MtIN 
MAIN 
MAIN 
MAIN 
H»1N 
MAIN 
JOS 
30« 
305 
106 
iar 
30a 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
31« 
320 
321 
322 
323 
32« 
325 
J26 
32' 
328 
32« 
330 
331 
Hi 
333 
33« 
335 
3 36 
33' 
138 
33« 
340 
341 
S O U D H O U T I N E LISTINIi RASE IO 
534 
535 
536 
50/ 
F*F*D(I)«0(I> 
F.1.00/ SORT(F) 
LCQ«0 
IF (AAA.EO. POSN) l.CO-Vl 
IF (AAA.EO. MOTH) LCQ»V1*I 
IF (AAA.EO, AREA) LC0«V1*2 
IF (LCD) 99.99.534 
00 535 1«1.V 
T(L.1)«0. 
J«l 
00 536 I«LCS.V.3 
T(L»1)«F*D(J> 
J»J+1 
L»L«1 
QRTH0GI1NALISE. ANU THEN ADO ONE U N C O N S T H A I N E U RON AT A TIME »NU 
OHTHOGONALISE TO CONSTRAINTS ANO OTHER UNCONSTRAINEO VARIABLES 
S3' 
52' 
52« 
52* 
ASSIGN 86 To MESS2 
May«] 
Ll>U»LOI 
Ltl«Ll-l 
UO 515 J-l.LCI 
H»Ll-l 
K«LI«l 
IF (Ll-O) 52'. 52'. 510 
M«M-1 
IF (-t(M)) 528. 528. 52' 
00 529 I'l.V 
T(LI>1)>0. 
Htl.Mlal. 
IF THERE ARE NO LINEAR COMBINATIONS, ORTHOGONAL ISAT I ON 
IS UNNECESSARY 
IF (LC) 515.515.510 
If U .GT. V) GO TO 515 
00 514 L2>K.V 
G«0. 
MA 
HA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
M» 
M» 
MA 
MA 
MA 
M» 
MA 
MA 
MA 
M» 
MA 
HA 
MA 
MA 
MA 
MA 
MA 
MA 
MA 
M» 
MA 
MA 
MA 
MA 
MA 
MA 
HA 
MA 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
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N 
N 
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N 
N 
N 
N 
N 
N 
N 
342 
343 
344 
345 
346 
347 
348 
349 
350 
351 
352 
353 
354 
355 
456 
35' 
35« 
359 
36(1 
361 
362 
363 
36« 
365 
366 
36' 
360 
36« 
3'0 
3'l 
1'? 
3'3 
3'4 
3'5 
3'6 
J" 
3'« 
J'« 
iau 
SOUHflOUTlNt ( . I S T I N S fåil 11 
JU M 6 l » I . V M»IN J»l 
516 i i W U l . l ) « m ? . l > MAIN 162 
I f l ABStGJ-f/PSlLUI 51«»5J««S1T M*[N J6J 
M ' IF t l .OO-CPMLO * « * S U ) 1 5 1 8 . 5*6< 526 M A I N ju« 
c MAIN )»5 
C I f li>1t IND Lt . S T . 0 . THEN THF CUNSTNAINTS ARE NUT INOt CENIJENT. M»IN 1116 
C I ) <•• ! . ANIl 1.1 , L t . U TnLN THE lUKKtNt KU* BUST BL' Hl'PLAIEU "«1N Jn7 
C M«|N llio 
»la l» (Ll-u) •iiT.'ur.vv MAIN i«« 
526 Hal. 00. S O R K l,00-lj«C) MAIN l»U 
UU »2» !•!•« "All 1 " 
538 T<Ll.l>«M«<ULl.I>-G«T<l.2.1 I) MAIN J«* 
bl« CONTINUE "Al* 3*3 
515 GONIlNOt MAlN 3¥« 
r ................. MAlN |t)5 
C CACuLATI NATHIX CUV OF IJERIVATIVE PRODUCTS H A I N )V6 
C AND VCCTO« O IF OlHIVlTlvES • OlVIATlUNi MAlN 1«7 
C ................. M.IH jag 
J SaaO MAIN J99 
II.1 MAIN 400 
3011 CH|S«aO. MAIN 401 
UU 302 Ia|.V MAIN 402 
UU )v>3 La| .V MAIN 403 
303 C O V t l ' D a O . MAIN »O« 
102 0< l ) « 0 . M«|N 405 
AAaii.OO'SCAN M»]N 406 
U«0. MAIN HO' 
Id) a <H<3> .Eg.0.1 .ANl). (Rt3> .CO, 1) MAIN »O« 
LN • (N ,C4. 0) MAIN 40" 
»»IA MAIN »10 
Mat MalN »11 
JO« IT <*<M)) 30l.JUA.30l MAIN 4)2 
301 fiU IU J*0 MAIN 41) 
306 2(M)aN(M)«(T(Mfr) MAIN vi« 
CMISjaCMISa»?t«)W(M> M«|N Hli 
OU 30'- K»1.V "»IN 416 |F (MIN) ,E8. 1) tiU TO JOS MAIN .If 
00 3'IT La),« MAIN 410 
30F COVIK.L)"COV(K.L)«A(K)«A(LI MAIN »IV 
SOUKKOUTINt LISTING ''Alff 12 
U(K)ap<Kl«7(N)«A(IO MAIN 420 
JOS CUNlINUE HAlN 421 
30« »•«•!. MAIN 422 
IF IH .CQ. P) GO TO «00 MAIN 42) 
M.N.l MAIN 42« 
60 TO 30« *AIN 425 
C ................. MAIN 42* 
C CALCULATE ruNCTlON AND Ul'RlVATI VES MAIN 427 
C ................. MAIN 42« 
35U KNaX MAIN 42V 
Ha|, MAIN 430 
361 E"«M-M(?) Mfltl 4)1 
352 If i XM-RC?> > 35J.J51.35« HAIN 432 
3Si »MaXH»AA MAIN 43) 
SU TO 352 MAIN »34 
35« If IXN-AA-B<2)) 351.351.355 MAIN 4)4 
355 *M«»M»AA MAIN 4.1ft 
«U TO 354 MAIN 437 
C M.IN 4311 
351 IF (XM-B(2)-SCAN) 362.362.363 M A I N »3V 
363 XM«m2)«A«-€ MAIN 4«0 
h«. H "AIN ««l 
362 IF <LH3) «t) TO 365 MAIN 4«2 
36« li«fl'E/SCAN MAIN 4*3 
ua bIN(G> N«IN 444 
365 MeaCl.00«»<3>*U»B<4).C> MAiN 4«5 
C HAlN 4«6 
357 A(2)aO. "AIN 4»7 
FaB(l) MAIN 4«B 
IF <IN) CO TO 3«0 "AlN 4«V 
OU 358 IaVl.V.3 M A I N 450 
Cl«*.00«<»H.»( t ))/»CI«)l MAIN »51 
C2>>2.0I)/(I.00*CI*CI> MAIN »52 
(,3aC2/(P|«H(I«l)) "«1N »S3 
»(1«^)«»(M>«C3««B MAIN »5« 
C««-2.0«««<I*2>»8<1«2)/UI1*1) M«IN 455 
A(I>-Cl*C2«C» MAIN »56 
Al|«l>»0.500«(CJ«A(I)»C4) M«IN 457 
f«f»CJ.H(!•?) MAIN »5S 
SUBROUTINE LISTING ("»tit 13 
If It) 359.358.35d H A I N 43* 
35* A(2)«A<2)»2.00.A<I> H A I N »60 
35" COMIhUt MAIN 461 
JMi CI.f(«)«F MAIN 462 
»'. l)«N(M).«a MAIN 463 
A12)«A(?)-C1«B(4) MAIN 46« 
I' <B(3)1 366. 347. 36* MAIN 465 
366 »l2)»A<?)-Cl«P!«a(3)» CUSIG)/SCAN MAIN 466 
J67 A(3J« CI«U M»IN 467 
A<4)» C U E MAIN 468 
f
*r«ae M A I N 469 
GO TO 306 MAIN 470 
c
 MAIN 471 
»03 H i l l . E g . 1 ) GO TO 42« MAIN 472 
c . . . . MUN ,73 
C IF IU .ME. 1 RETURN TO UAMPING PROCEDURE MAIN 474 
c . . . — . . . . . . . . . . . . M J l N ^j 
GO TU (454.452.453). ID MAIN 476 
C
 MAIN 477 
c ................. HA(N 4?d 
C TEST FOP DIVERGENCE H A I N 47« 
C DIVERGING« ENTEK DAMPING PROCEDURE MAIN 480 
c .................
 M 4 l N ^gj 
«S« IF (»SO(|)-CM]S«) »51. 151. 121 MAIN 482 
c
 . MAIN 483 
451 0FL(1)»0.
 M , j N , a„ 
Of LO>>nr MAIN 485 
«S«(3).tHlSS MAIN 486 
0FL(2>« or/3.00 MAIN 487 
1 0
* ' MAIN 488 
AA» I)FL(2>-UF
 MAlN , a„ 
45* 00 447 I«1.V MAIN 490 
447 H(l).e<I)»AA«CELTA(I) MAIN 491 
60 TO 300 MAIN 492 
c
 MAIN 493 
452 XSa<21»CMIS0
 M , [ N 4 9 4 
ll)
*-l MAIN 495 
c .................
 HtIN i(9t 
C ESTIMATE VALUE OF OF TO MINIMIZE CHISU MAIN 497 
SQUBRIljTlNt LISTING PAGE 1« 
C ................. „,,„ ,,„ 
ct«xseo>-xsam MAIN 499 
C2'«Sfi(2)>XSa(l> MAIN 500 
0FL(«)>0FL(2)*(Cl-a.00*C2)/(?.00o<Cl-?.00oC2)) MAIN 501 
AA«0Fl(4>-0FK2> MAIN 30? 
60 TO 459 MAIN 103 
C ................. MAIN SO« 
C FIND OF MHICH GIVES BEST CHISO MAIN 505 
C .
 H , I N b 0 6 
453 AA»CMISO MAIN 507 
*«• MAIN 30« 
XSO(K)»CHISfl MAIN 509 
00 »5b 1-1»3 MAIN 310 
IF (AA-XSU(I)) 4Sb.4SS.456 MAIN 311 
456 AA.»SU(I) MAIN 312 
K*I MAIN 313 
455 CUNIINIJE MAIN 31« 
IF (TRACE) 458.457.458 H A I N 315 
4Sd MRITE (6.481) I D H ( I ) . XSfl(I). I<1.«> MAIN 516 
481 FORMAT (32HODAHPING FACTOR CHI S9UARE0 ./ MAIN 317 
•llH . 0PF1I.4, 7X. 1PEI6.8)) MAIN 318 
457 GO Tu (412.462.462.461). K MAIN 519 
................. MAIN 320 
K M . CHI SQUARED CANNOT BE IMPROVED. EXIT MAIN 521 
K"2 OR 3. RECOMPUTE MATHI« CKHICH HAS BEEN UVEHXRITEN) MAIN 322 
»NO CONTINUE MAIN 323 
K»«. LAST VALUE OF OF »AS 8ES1 . CONTINUE IF IT IS POSITlVt. MAIN 32« 
M A I N 325 
MAIN 526 
MAIN 527 
MAIN 528 
MAIN 32V 
MAIN 330 
MAIN 331 
MAIN 332 
MAIN 333 
C .................
 M 4j„ S J4 
C CONVERGING MAIN 335 
c ................. MAlN iif> 
»l* 
461 
»62 
S .-3 
GO TO 32 
JF»uFL<4> 
IF HlF) 412. 412. 
10- 1 
AA»0FL(K)-0FL(4) 
OF»uFL(K)/3.00 
GO TO 459 
CONVERGING 
423 
SUUBROUlINE LISTING CASE IS 
421 0F»3.O0»DF M , l N , 3' 
IF (OF«].) a23.d2J.42« M»>N 538 
«2« OF»l. M«I« *>» 
, ? J ID.l HAJN 5A0 
XS.(l>«CMlitl M»'N '*» 
c ................. MAIN 542 
C JljfAlN UPPER HALF JF COV FRUM LUKE« MAIN 343 
c . . . . . . . . . . . . . . . MAIN 444 
• PI 00 402 ' - I . V M , l H i l 1 5 
00 402 J - l . I H » ' N * * * 
402 CCV(J.I)-Cll\M I.J) H , l N 3,?' 
c ................. MAIN 54« 
C TRANSFORM MATRIX CUV 1NK1 VECTOR SPACE OF UNCONSTRAINED PARAMETERSMAIN 549 
C . ............ MAIN 650 
1* (CONSTH) 403.403.404 MAIN 151 
404 UO 405 J«1.V M " N b 5 2 
»0 405 l-l»u MAIN 553 
AA>0. "»IN 554 
01) 4jl K-l.v rtA'N 55j 
431 AA-AA»COV(J.X).T(L.K) MAIN 556 
405 C(J.U«AA MAIN 55? 
c MAIN 556 
00 4U6 I-l.u *AIN 559 
OU 404 L-l.l "AlN 560 
AA>0. MAIN 561 
UU 4)2 J«1.V MAIN 56«! 
43* AA»AA»T<I.J)'C(J.L) "AI« 563 
C0V(1.L>«M MAIN 564 
406 CUV(L.I)»AA MAIN 565 
c ................. MAIN 566 
C INVERT COV TU GET VARIANCE-COVAHIANCE MATRIX MAIN 567 
c ................. MAIN 568 
403 CALL MROIM (COV.il.SWl MAIN 569 
IT (SR> 43".43«.43/ M»l« 570 
43? ASSISN H3 Tu ME5S1 MAIN 571 
GU TO »9 **IN 572 
c ................. MAI« 573 
C THANSFOR" BACK TU GET COVARIANCE MATRIX H.R.T. URIGiNAL PARAMETERSMAIN 574 
c ................. MAIN 575 
SOUHROUTINE LISTING PAGE 16 
436 IF (CONSTR) 407.407.40" MAIN 576 
»OU 00 409 J«1.U MAIN 577 
ou 409 L«i.y MAIN 57a 
AA-O. MAIN 579 
0.1 433 K«i,a MAIN 5ao 
433 AA-AA*COV(J.K).T(K.L) MAIN 581 
409 CtJ.L)««« MAIN 582 
c MAIN 583 
l)U 410 I»1.V M«IN 584 
on 410 L > I . I MAIN sas 
AA*0. MAIN 586 
ou 434 j«i.a MAIN 587 
434 AA»AA*T(J.I)»CU»l) MAIN 586 
COV(L.I)»AA MAIN 589 
410 CUU(I.L)«AA MAIN 590 
c ................. Ntln i<tl 
C Of'TAIN DELTA • CIV • 1 MAI« 592 
c ................. MAIN 593 
407 OU 411 !•!.» MAIN 594 
PELTA(I>»0. MAIN 595 
OU 435 J«1.V MAIN 596 
435 OELTA<l)»UELTA(I)*COV(l.J)*0< )) MAIN 597 
411 CUNTlNUt MAI« 59b 
c ................. MAIN 599 
C TEST FON CONVERGENCE MAIN OOO 
C ................. MAI« 601 
41J TEST'O. MAIN 602 
00 4t4 l«l.V MAIN 603 
II (UELTA(I)) 415.414.415 »»!» 604 
415 Tt'ST-TEST«OELTA<I)oOCLTA< I)/ 4RS(COV(1. 1 >> MAIN 605 
4)4 CONTINUE MAIN 006 
S««0 MAI« 607 
If (TFST ,LT. CRIT) S»»l M4I« »08 
c ................. MAIN 609 
C TnACt PRilttREsS l)f CONVF.RliENCr M»l« o l J 
r . . . . . . . . . . . . . . . . . M t l«
 9 1 | 
If (TRACE) 4 l>1 .419 .4 l r i M«IN 612 
418 IF I I T - I ) 4 ) 7 . 4 4 0 . 4 1 7 MAI« S l j 
440 «.*|TC C».»,0> T I T L E ' SfAnE ' « l I «14 
SOOHROUTINE LISTING f«at 17 
tir »Kilt (6.480) It.CHlSQ.TEST. F,(I, B ( I ) . O E L T A U ) . I«l.V> M A I N 615 
»80 FORMAT (// J?H ITERATION. 13 / "»I* »•* 
• t«H CHI SOOAREU • • IPE16.8 .I6M TEiT VALUE •. £16.» . M A I N oli' 
•21M DAMPING FACTOR •"# 0PF7.4. / "»I" •'" 
• )t4UM PAPARFlfR VALUE C0RRE C TION >» MAIN »1» 
•'5«. 13. F12.3.F1S.3 / 5X. 13. H 2 . 6 . F15.6. "AlN 620 
• 2(10X.I3.F12.».F15.»)/('iX.2(I3.F12.6.Fl'>.6.10X>.13.F12.0.FlS.l)) »Alii »21 
IK (TRACE .EO. 0.) SO TU V81 "AIM ».2 
C ................. MAIN »23 
C AuJUST PARAMETERS MAIN o24 
c ................. M A I N »25 
»1< 00 »25 I»1»V "»'* ° 2* 
»25 IK l)«B(I)*Df'«UELTA( 1) MAlN ° 2 ' 
C ................. MAIN »28 
i VALUES (IF S* 0 NORMAL 1 CONVERGED. 2 FAILEU MAIN »2V 
C TU CONVERGE« 3 UIVERS1NS. OH OVERFLOW IN MATRIX INVERStUN MAIN 6.10 
r ................. MAIN oil 
32 IF (SR) 5.«.S MAIN 632 
•4 If HT-NITJ 6.T.T !'*IH °li 
6 lT-lTfJ M»IN 03« 
SU Til 100 M*lN a J 5 
/ S»«2 MAIN »36 
c ................. MAIN 637 
C PRINT HESUL1S MAIN 63« 
c ................. M A I N 63« 
5 GO TO <»84.>»83.V8!.»e5>.ICC *AlN 640 
»83 IF (S* .ED. 3> GO TU »84 MAIN 6«! 
*84 NRITE (t.980) STAGE MAlN 612 
98) FORMAT (1M0.5MSTAGE.I?) "»I1" » , 3 
IF U C C .ES. 1) GO TO 417 MAIN »4« 
981 GQ 1U (986.987.985).St. MAIN 6*5 
»86 RRITE (6.61) M»JN •*• 
UU TU »88 MAIN » " 
»87 URITE (6.62) "A11" °*B 
988 If (ICC .NE. 2) GO TO »»0 MAIN 649 
»RITE (6.6«) IT.CONSTR.IEST MAIN »50 
990 RRIIE T6.813) MAIN »SI 
GO III 2"3 MAIN »52 
tm KRITE (6.80) TITLE. STAGE MAIN »S3 
SOUttROUTlNE LISTING PAGE II) 
C 
GU TO (53.54.55).S« MAIN 65« 
5) RRITE (6.61) HAIN 654 
<•" ™ 56 MAIN 656 
5« HRIfE U . 6 2 ) MAIN »57 
60 TO 56 MAIN 658 
54 HRITE (6.69) MAIN 659 
56 RRITt (6,64) IT.CONSTR.TEST MAIN 660 
GU TO (52.52.79). SR MAIN »61 
52 »RITE (6.94V) SCAN MAIN »62 
999 FURMAT(IH0.7HSC«N *.f7,i//1 MAIN 663 
CALL RESuLHA.tf.C.CUV.N.Z) „,,N 6 6 4 
"RITE (6.812) MAIN »65 
*0 10 ?03 MAIN »66 6 7
C EHHUH MESSAGES MAIN »68 
c .................
 MJ,N 6é9 
ii »RITE (6.60) TITLE. STAGE MAIN »70 
80 FORMAT U H l . 20A« / 6H0STAGE. 12) MAIN 671 
(•0 TO MESS!« (82>83> MAIN »72 
12 MRITE (*.«?) MAIN 673 
GO TO MfSS2. <H«>86>67.08> MAIN 67« 
83 HRITE(6.43) MAIN 675 
GU TO 79 M.1N 676 
6« "RITE (6.««> MAIN 677 
<»» TU 79 MAIN 678 
86 »RITE (6.46) MAIN »79 
G
" "> f» MAIN »80 
87 MRItE (6.47) M » I N 681 
(,,)
 'J *» MAIN »82 
rta »RITE (6.44) AAA M A I N 683 
7 9 "RITE (6.85) MAIN ;84 
85 FORMAT (19H0SPECTRUM A8AND0NED) M A I N 685 
; ................. MAIN »86 
C A8AN00NE0 SPECTRA - SEF WHETHER ANY MOHl SPECTRA REMAIN MAIN »87 
c ................. „ A l N 6g8 
'H ITE ( 6 . 5 Q ) M U N a g 9 
'•) ^EAJ ( 5 . 5 n l . E N t » 2 « a . E R R « 7 5 ) FF.AA.UB MAIN »90 
'•> IF (FF .EO. ESTM) GO Ttl 212
 H 4 l N a9l 
«**J TE ( 6 . 8 ) 1 ) TF MAIN »92 
SOU9R0UTINE LISTING HAGE i9 
IF (FF .EO. EXIT) GO TO 209 
GU TU 7« 
61 FORMAT (22M0PR0CESS HAS CONVE'GED) 
62 FbHHAT C3JH0PR0CES5 HAS FAJLEI) TU CONVENGE) 
63 FORMAT (21M0PR0CESS IS DIVERGING) 
6« FORMAT (6H AFTER.II.10« ITERATIONS »1TH.13.12H CONSTRAINTS. 
•14X.12MTEST VALUE ••E16.o! 
42 FURMAT (34M0ERR0R IN CONSTRAINT SPECIFICATION) 
»3 FORHAT (24H00VERFL0H IN MATRIX INVfRSIUN / 
• 36M DRASTIC DIVERGENCE QR PROGRAM ERHOH) 
4« KOHHAT (47H NU»BErt OF CONSTRAINTS IS NEGATIVE OK TQO LARGE) 
46 FORMAT (J2H CONSTRAINTS ARE NOT INDEPENDENT) 
47 FORMAT (33H PARAMETER NUMBER IS OUT OF RANGE) 
• a ruHHAT (17H CONSTRAINT NAME > At. 15H NUT RfCOGNIiEO) 
»* FORMAT (28H0C0MHAN0 CARD BEGINNING "ITH.3X.A4.32H NOT RECOGNI 
•• CARU IGNORED ) 
so FORMAT OHO/."/ 
• 5 0 M See NHETHER ANY MORE ESTIMATES UN SPECTRA REMAIN /) 
800 FORMAT (7M1««» •20AA) 
301 FORMAT (7H »•• »A4.4F10.0) 
002 F0RMAT(7H • •* .5MTEST«.I«.6HTEST?».14) 
403 FURMAT (7H •»* .A0.2F10.0.F10.1.F10.0) 
80S FORMAT <7H •** .A4.3F10.0.1PE10.1) 
HOS FORMAT (7H ««• .F10.0.F10.2.2FI0.*/(7H **• «2F10.2.F10.0 )) 
809 FORMAT (7H »*• .20A4) 
810 HJHMAT (7H •*• .22F3.U) 
all FORMAT (711 '*• »A4.I0FA,2/(«H *•• . 7X» 1 OF*.2 ) ) 
812 FORMAT (1W0////1 
81i FURMAT (1M0) 
C 
C 
END 
SUBROUTINE f)ASU< Y.J.P.FF.AA.IA.IB.IOATA) 
C 
C 1) XX(L) . L • MAXIMUM NUMBER OF CHANNELS 
DIMENSION YC600).7.(600) 
C •*••«••«««••••••» 
C 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
IMAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MA'W 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
MAIN 
OASU 
DASU 
O A S U 
D A S U 
OASU 
O A S U 
093 
69« 
695 
696 
697 
698 
699 
700 
701 
702 
703 
70« 
705 
706 
707 
708 
709 
710 
711 
712 
713 
715 
716 
717 
718 
719 
720 
721 
722 
723 
724 
725 
1 
2 
3 
<4 
5 
6 
SOUMROUTINE LISTING PAGE 20 
INTEGER P 
DATA DATA /4H0AT4/ 
IF (IDATA .EO, 0 ) GO TO 10 
IF (P ,GT . IP ) PalP 
I f (FF .FO. OAT«) Gil 111 70 
GO TU 90 
IU DO 2<> I ' l . P 
*U * ( 1 1 » Y ( 1 ) 
I I A . | A 
30 K-AA- l IA 
IF (X ) 4 0 . 5 0 . 5 0 
40 L a « * 
KaO 
GU 10 60 
50 L»0 
60 11A«1IA«K 
IPaP 
I 0 A M a | 
RETURN 
70 00 80 I a ) . P 
IF ( / ( I « K ) , t e . 0 . ) Y ( I « L > " 0 . 
IF ( Y ( l « L ) . L E . 0 . 1 Z < I « K ) ' 0 , 
a J / ( | ) » 2 ( l « K > « n I . L ) 
iO TU 10 
•u )ii too lai.p 
IF W ( ! « K ) , L E . 0 . ) » ( I » L ) " 0 . 
IF ( Y ( | « L ) . L E . 0 . ) 2 ( t « K ) a o , 
1«J 1i I ) • / ( 1 * K I » V ( 1»L) 
! « • [ IA 
I U a I A « P - l 
lUAIAaO 
HIT.WN 
Cr.U 
.JUSR.lUTINE Jl lMKp( T . . 1 . 1 ' . M i l l ' . P U ) 
' ) < » ( l > . L • »A*IMUM NUMBER UF CHANNELS 
• i-» NSll'N rUOO) .n (oOG) 
DASU 
UASU 
U A S J 
U A S U 
UASU 
O A S U 
DASU 
U A S U 
UASU 
UASU 
UASU 
UASU 
UASU 
OASU 
UASU 
DASU 
OASU 
OASU 
UASU 
UASU 
O A S J 
UASU 
UASU 
UASU 
OASU 
UASU 
OASU 
UASU 
UASU 
UASU 
UASU 
UASU 
UASU 
UASU 
UASU 
JUMP 
JUMP 
JUMP 
JUMP 
7 
8 
V 
10 
11 
12 
1J 
14 
IS 
1* 
17 
18 
1« 
20 
21 
22 
23 
24 
25 
26 
27 
2« 
2« 
30 
31 
32 
33 
34 
3> 
3* 
37 
38 
3* 
40 
41 
1 
2 
3 
w 
S U U B R l l l j T I N l L I S T I N G P « G t 2 1 
I l t l t l t t l t l t E I I 
INUl.FR P.PO 
C 
Ui) 10 J«1 .P 
i r ( I ( J ) . l u . u.) <iu Til 10 
i » j « i 
t H b l " r ( J l 
W III I 
1U CONTINUE 
1 RU 2 J-I.P 
IF IY(J> .EU. O.) GU TU ? 
IF t ABS<Y(J)-ALAST)«2. .LI. HOP) HU Ttl 3 
IF <T(J)-ALAST) «i«»5 
« 1<J)«Y(J)»HUP 
IF <<ALASI-Y(j))*2..CY. HOP) CD TU 4 
7 |F (a(J) .tO. O SU ID 3 
w(J)«l./ SyHT(TU)) 
GO TO 3 
•i Y< J)«Y( J)-MllP 
IF ((Y(J)-ALAST)«2..GT. HUP) GO TU 6 
liU TO ' 
6 »<J)"0. 
«<J)«0. 
P0*PO«l 
6U TU ? 
1 «L»ST«Y(J) 
i CUNTINUE 
RETURN 
EHO 
iUBHUUTINt PLOTOLtY.P.IA.AA.BB»TITLE) 
C 
C 1) XX(L> • L « MAXIMUM NUMBER OF CHANNELS 
OINENSIUN r(ft00) 
HEAL TITLE(20).Y1(150> 
SOUHROUTINE LISTING 
INTEGER P 
(JATA SYMBOL.BLANK /IH«.IH / 
C 
90 AIA-IA 
I|sAA«AIA«l. 
I2«BB«AIA*1. 
C ................. 
C FIND HtX AND MIN 
C ................. 
YHAX-0. 
YMIN»l.E10 
00 110 I.II.I? 
IF (Y<!) .Et. 0.) GU TO 110 
IF <Y(T) .GT. YMAX) YH4X«Y(W 
IF (Y(I) .LT. YHIN) YNIN«Y(I) 
lin CONTlNUF 
c ................. 
C HRITE TITLE 
C ...... ........ 
WRITE (6.1) TITLE 
1 FUHHAT (1M1.20A4/1KO.113X.11HCMAN CUUNTS) 
C ................. 
C PLOT POINTS ON LINE 
C ................. 
OU 120 I«1.150 
120 YHIJ.RLANK 
KNsAA 
X«110./<YMAX-YMIN) 
MU 130 I'll .12 
KCN"Y<I) 
IX»(Y(I>-YHIN)«X*1. 
IF (IX .GT. 0) GO TU 125 
•RITE <6.4) (Yl(J).J«1.112).KN.KCN 
4 »URhAT (IX.lhl .UiAl.I3.Ia) 
GU TU 130 
12i IY-112-JX 
"HI TE (6.3) (YHJ).J«1. IX). SYMBOL. ( Y H K ) «K» 1. I Y ) .KN.KCN 
3 FORMAT ( 1X.113A1.13.18) 
1JU KN»KN«1 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
JUMP 
PLOL 
PLOL 
PLOL 
PLOL 
PLUL 
PLOL 
PLOL 
PLDL 
5 
6 
7 
a 
V 
10 
11 
12 
13 
14 
IS 
16 
17 
IB 
19 
20 
21 
22 
23 
2« 
25 
26 
27 
28 
29 
30 
31 
32 
33 
3« 
35 
1 
2 
3 
A 
5 
6 
7 
8 
PAGE 
PLOL 
PLOL 
PLUL 
PLOL 
P L O L 
P L O L 
PLOL 
PLOL 
PLOL 
PLOL 
PLUL 
PLUL 
P L O L 
P L O L 
PLOL 
PLOL 
P L O L 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
P L O L 
PLUL 
PLOL 
PLOL 
PLOL 
PLUL 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
PLOL 
P L U L 
PLOL 
22 
9 
10 
11 
12 
13 
11 
lb 
If. 
17 
18 
IV 
20 
21 
22 
23 
2« 
25 
26 
27 
28 
29 
JO 
31 
32 
33 
34 
35 
36 
3/ 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
SOUtJRl l ' lTINf L I S T I N G 
: i l » l > I I I C t t l l t t t l l t E l l l l | l l l f l | | I E | l l l B | | t t l l | l t t l l l l l l l l l l l | | l l l I t 
LHU 
SUl iKUUTINE CUMtKt » . « . » . I A . I H • PO .NUNM ) 
1 ) X X I C I • L * MAXIMUM NUMtjEH Uf" CHANNELS 
O I M E U S I O N * ( * 0 0 ) . H ( 6 0 0 ) 
iHTtttE« P'PO 
K M 
P 0 « 0 
N U H ' N U M M - 1 
K K « I » * P 
UO J I » O . K K » N U M M 
IF I I . G E . I A ) GO TU A 
3 C O N T I N U E 
A K K » 1 " I A * 1 
I F (KK . N E . 1 ) Y ( 1 ) » 0 . 
*< w - r n ) / ? . 
t « " I / N I I M M 
UO AO I»KK»P»NUMM 
DO KO . 1 - 0 . N U M 
IF d « j .r.r. p> GU TU so 
I T ( T < I » J ) , N E . U . ) GO TO l i ) 
t ( K » 0 . 
M ( K ) « 0 . 
P O « P O M 
GO TO 3 0 
10 f IK ) « Y ( t i ) * Y ( l * J ) 
I F (HM . E O . O ) UO TO 2 0 
I F ( » ( I « J > . N E . 0 . ) GO TO 2 0 
» » • O 
N < K > » 0 . 
P 0 » P O » | 
2 0 CONTINUE 
P » G t 2 3 
i t t i i t i i i i t 
P L U L 
P L O L 
H L Q L 
CUNC 
CuNC 
CUNC 
CUNC 
CoNC 
CUNC 
CjNC 
CUNC 
CONC 
CuNC 
CUNC 
CUNC 
CUNC 
CUNC 
CUNC 
CuNC 
CUNC 
CUNC 
CUNC 
CllNC 
CUNC 
CONC 
CUNC 
CUNC 
CuNC 
CllNC 
CUNC 
CUNC 
CUNC 
CUNC 
CUNC 
CUNC 
CllNC 
CUNC 
CUNC 
CUNC 
AD 
4V 
5 0 
1 
2 
3 
A 
S 
6 
r 
e 
V 
t o 
t i 
12 
U 
IA 
15 
16 
\7 
I B 
1» 
2 0 
2 1 
2 2 
23 
2 4 
2 5 
26 
27 
2 8 
2 « 
3 0 
31 
3 2 
33 
3A 
35 
36 
souenouTiNE LISTING 
II (MM .NE. O) *(«)>!./ SQRI(Y(K>) 
30 MM«t 
««KM 
Au Y(K)«0. 
">J t'»K-l 
1B-U*f>-1 
HETUKN 
END 
SUHHOUTINE MB01B<A.M.SM) 
C 
C. I) XX<1) . L » A • 3 . (MAXIMUM NUMHEH Uf LINES) 
DIMENSION A(2B.2B).IN0(28).C(2«) 
INIEGEM SA 
SM»J 
Ml.M-1 
AMAX'O, 
JO it. Ml.« 
1N0<I)«I 
IF ( ARS(A(l.l))- AdS(AMAX)) j?.32.31 
II ANAX'A(T.I) 
|MAX»1 
32 CUNTlNUF 
ASSIGN 3B TO JUMP 
KO Al J>].M) 
I F ( | N A X - J ) 3 5 . 3 5 . 3 J 
J i | H ' | * U < I M A X > 
|NI)< l H A X ) « l N n ( J ) 
I N O t J ) » l « 
OU 3« K a i . * 
« • » ( I M A X . K ) 
A( IMAX.I> m u . > ) 
t ( J . A ) > • 
i ' CONTINUE 
JS J 1 » J * 1 
'JO T'l J U M P . O « . . 1 3 ) 
P A G l 
CONC 
CONC 
CljNC 
CuNC 
CUNC 
CONC 
CllNC 
CONC 
Nl tO l 
" 8 0 1 
M H O I 
MuOl 
N H O I 
M B O I 
M D 0 1 
MrtOl 
M H O I 
HH 1)1 
MhOI 
MnOl 
Mrtfl l 
Nf lOl 
N u O l 
H l lO l 
MBOI 
MrtOl 
MnOl 
MnOI 
M H O I 
M « 0 1 
MoOl 
M D O I 
MllOl 
NrtOl 
M N O I 
Nl lOl 
M H O I 
M « o i 
H i lO l 
2 4 
3? 
38 
iv 
AO 
A l 
4 2 
A3 
44 
1 
2 
3 
4 
s 6 
7 
« V 
10 
11 
l i ! 
u 14 
13 
16 
17 
18 
(•* 2 0 
2 1 
2 2 
2 4 
24 
2 4 
2 6 
27 
2 « 
2 » 
30 
31 
S U U H P O U T I N L IISTINS l*»GE 25 
J« Jiaj-1 
1)0 3' l»JI.M 
')'! »5 »»1.J2 
«•- t { j i n i i i j i i ) - i i j i < i i i i < i i i 
li" CUNTINUC 
38 )IV -»M.1C 
4<4a«aO. 
t i S l l i h 36 TU JUNi» 
ir ( U I V ) 6 0 . 6 1 . 6 0 
to >>0 «0 ! » J t . M 
« l l . J ) « » ( l . J ) / ' l | V 
UU H O l i J 
4 / » I I - J » U « » ( I . J » U - « ( | . K ) . » ( K . J » I ) 
I I ( »»!><»( I . J I ) > - AD5(AM»»)) 4 0 . 4 U . 3 9 
i ' » « » X « » ( I . J W 
•'• CllNTlNIJI 
41 CONTINUE 
UU 1.1 ! I ' I > 1 I 
l " M * l « ! l 
12-1-1 
au i i J I « H ? 
J«I<(« I -J I 
J I » - » < i . j ) 
ir ( i? *J2 i io .« .« 
4 1 W | . < l - » ( K . J J « C ( K ) 
1U C ( J ) a n l 
11 CONTINUE 
!>U 12 K a l . l g 
*< I . K ] « C ( K ) 
12 CONTINUE 
l i CUNT1NUC 
»O i? Il«lil 
l"»«l*Il 
ia»i*i 
»•»(LI) 
UU 2U J»l." 
lilOI 
»•»01 
MHOI 
MHOI 
MHOI 
MdOl 
»101 
MHOI 
»8 01 
MHOl 
M H O I 
»oOl 
M H O I 
»rjOl 
MHOl 
MaOl 
MHOl 
MdOl 
MbOl 
MHOl 
MHOl 
MHOI 
MHOl 
MHOl 
Modi 
MtfOt 
MHOl 
Ho 01 
MHOl 
MHOl 
M»0| 
M H U I 
MHOl 
MHOl 
MHOl 
MHOl 
MHOl 
MriOl 
MHOl 
12 
JJ 
94 
3b 
36 
J7 
3« 
J9 
»0 
41 
42 
»3 
44 
45 
46 
47 
4« 
4« 
10 
51 
52 
51 
»4 
55 
5e 
57 
5b 
»9 
»Il 
61 
62 
63 
64 
6S 
66 
67 
66 
6« 
70 
SdUHHOuTINE LISTING »*»(it 26 
II ll-JM4.is.10 
!<l Hjau 
UD IU 17 
1"> Mlal.O 
GU TU 17 
16 Ml«»(I.J) 
i ' ir u i * i ) i « . i « > i B 
18 UU 44 K-I2.M 
44 Xl«al-»(!.K)«*(K.J) 
19 C(J)«W1 
>» CONTINUE 
If <K) 62.61.62 
62 OU 21 J>1.M 
«U.J)"C<J)/» 
21 CUNTINUC 
22 CUNTINlir 
UU 26 I'l.M 
it ir (|NP(1>*I>24.26.24 
24 JalNO(l) 
UU 25 Ka|.H 
SroaXK.I) 
AU.l )•«(*. J) 
«(K.J)»STO 
25 CUNTINUC 
isTit ' iNruj) 
i n o t j x j 
INU(1XISTU 
OU TC1 ?3 
76 CUM INUC 
w HLTUHN 
61 Sa«3 
RETUfcN 
EM; 
SUBROUTINE RESUlTi»»B.C»CUV.a,Z) 
c 
C I) XKTLJ . L a MAX1MUP NUMBER Uf CM«NNEli 
OlHtNSlCN n(hO0).2>60C) 
C 
C 2) u l l ) . L « « * 3 • (K4XINUM NUN&EK OF LINES) 
H»U1 
MHOl 
MdOl 
M H O I 
MHOl 
M H O I 
M H O I 
M H O I 
M H O I 
M H O I 
MHOI 
MHOI 
MHOl 
MHOl 
MHOl 
M«OI 
MHOI 
MHOI 
MHOI 
MsOl 
MHOI 
MHOI 
M H O I 
MHOI 
MbOl 
MHOI 
MHOI 
MHOI 
MHOI 
MHOI 
M » 0 1 
MHOl 
M H O I 
HtbU 
HtSu 
HESU 
M£SU 
MtSU 
HESu 
71 
72 
73 
74 
75 
76 
77 
78 
7* 
60 
Ml 
02 
H3 
04 
Hi 
86 
67 
e« 
8« 
90 
»1 
92 
93 
*« 95 
96 
SI7 
98 
99 
100 
101 
102 
103 
1 
2 
j 
i. 
5 
6 
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DIMENSION 
DIMENSION 
REAL 
INTEGER 
CIIMMQk 
DATA 
A ( 2 S ) . B ( 2 8 ) > C 0 Y ( ? 6 . 2 B ) 
ctjonjiCMAHt10) 
MINUS 
CONST*.P.P0.0.V.V1 
CHISO.HI.C0NSTR.IA.P.P0.V.V1 
CMAR<1).CHAR(2).CHAH(3)«CHAR(4).CHAR(S>.CHAR(6> 
CHAR<7>.CMAR(6).CHAR(»),CHAR<10>.MINUS.PLUS« 
SPACE /1H1.1H2.1H3.1H4.1H5.1H6. 
1H7.1M8.1H9,1K0,]H-.1M«-»1H / 
• KITE PARAMETERS M.». 
404 JO 9G? I.l.V 
902 A ( U « SQRT(COV(I.I>) 
KHI1E (6.964) (h(I), A(I). I«l«4) 
46« FORMAT (UHOC^SELINE > .F9.0. 36X. 18HST ANUARI) DEVIATION. »8.2 / 
*?5Ht>SCAN REVERSED AT CHANNEL. F8.3.23X. 18HSTANDARO DEVIATION. 
•FB.3. / 31H0BASELINE SINE-DAVE COMPONENT >> 2PF6.3. 
•37H PER CENT STANOARO DEVIATION. F8.3. 
•/UMOhASELINE DRIFT •• 6PF7.2. 19H P.P.M. PER CHANNEL. 
•IJX.l&HSTANDARO DEVIATION. FB.2 /) 
MHlTt (6.482) 
POSITION S.D. WIDTH 
S.D. INTENSITY S.D. 
• KEL.INT. AMPL.) 
4«2 FORMAT (45HULINE 
• 37M 
•40H 
SUM«0. 
DO V01 I»VI .V.3 
SUM-SUM.h<!•?) 
L»0 
HO 906 UVt.V.3 
L»LM 
K«I»2 
HELINT«100.«B(K)/SUM 
AMf-L«(?./PI)«B(K>/ii(l*l) 
»RITE (6.96S) L.(&(J).A(J).J.I,K).RELINT.AMPL 
RtSu 
RESU 
RESU 
»ESU 
RESU 
RESU 
RESU 
RESU 
RESU 
RESU 
RESU 
RESU 
HtSU 
RESU 
RESU 
RESU 
RESU 
HESU 
KESU 
RESU 
HtSU 
RESU 
R£SU 
HESU 
Rtsu 
RESU 
RESU 
RESU 
RtSU 
KESU 
HESU 
RESU 
RESU 
RCSU 
HESU 
RESU 
RESO 
HESU 
HESU 
r 
a 
9 
10 
11 
12 
13 
1« 
15 
16 
If 
in 
19 
20 
21 
22 
2) 
24 
2'i 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
SOUUROUlINE LISTING PAGE 28 
965 •"OMM»TOHO.I3.2(F14.3»F11.3>.F15.0»FI3.0.10X.1H*.F15.1.2H *.F12.0)H£Su 46 
C ................. RESU 4/ 
C OBTAIN CHI SflUAKEO PERCENTAGE POINTS RESU 48 
C .............—.. RESU 49 
?6V L«<P-P0-V*C0NSTR) RESU 50 
It tLMOO) 910.910.911 RESU 51 
911 G"L RESU 52 
r.S.RT(G) RESU 53 
CU)X>*2.326*F»0.8S3 HtSU 54 
C(2)*G*3.289»F*2.?05 R£SU 55 
C(3)«b«4.37*F-m.l5 HESU 56 
» R U E (6.968) CHIS4. L> 1(1). C(2). C(3) RESU 57 
466 ruRHAT (14H0CHI S«l.«i'ICr' ». F C ? . 5M W I T M . I4.12H DEGREES OF . RESU 5« 
•7HFMtEimM / 33H 5. 1 AND 0.1 PER CENT PUINTS ARE. HESU 59 
•F7.lt 1H.. f7.l. 5H AND . F7.1. 13H RES>»EtTlVELT) RESU 40 
GU Tu 912 HESU 61 
•»10 B P I T E (6.964) CHIS1. L RESU 62 
464 riJKMAT (14HDCHI SOIJARED <> F8.P. 5H MITH. U . 12H DEGREES OF > RESu 63 
*46HtHEEDBM (REFER TO STATISTICAL TABLES)) RESU M 
c ................. Rf.SU 65 
C FIND POINTS WHICH OEVIAIE SIttNIFICANTLV FROM CURVE HESU 66 
r ................. HESU 67 
412 J«0 RESU 68 
00 913 I>|.P RESU 69 
IF ( 4 ( D ) 919.913.919 HESU 70 
414 If (3.6- A8S(2(I>>) 914.913.911 RESU 71 
41« J«J«2 HtSU 72 
C(J-1)»IMA-1 HESU 73 
C(J)»7(I) HESU 74 
It (J-200) 913.416.416 HESU 75 
41 J CUNTlNUE RESU 76 
If (J) 9tS.915.916 HESU 77 
<I5 »RiTE (6.471) HESU 78 
471 »URMAT (»7M0N0 PUINTS 0EV1ATE Sl&NltlCANTLY FROM THE CURVE) R£SU 74 
•30 10 017 RESU 80 
416 «RlTt (6.97?) (C(l). ("I.J1 RESU 81 
472 FORMAT (47H0tiE C O U N T S FO« THE F U L L O R I N G C H A N N E L S D E V I A T E . RtSo »2 
• 2 8 H S I G N I F H 'ANTLT FROM THE CURVE / / R t S U 83 
• ( 2 M » S ( J H ( . F 4 . 0 . 1 H . . F 6 . 2 . 4 M ) ) ) ) H t S U 84 
SUUURO'lT I N E L I S T I N G f A l i t 29 
I F C J - 2 0 0 ) 9 I 7 . 9 1 S . 9 1 H 
• M 3 • • I l TE ( 6 . 9 ' 6 ) 
9 ' 6 f t lRHAT ( 9 H 0 E T C E 7 E H A ) 
r"LOT RESIDUAL O E V I A T I I I N S ON L I N E P R I N T E « 
C 
c 
c 
91' 
9HO 
•ff\ 
*2i 
t i l 
.IH t TE ( 6 . 9 U 0 ) 
FORMAT (1H11 
• AaP 
Hs)0()./AA 
t •!.•> 
JU 92 i I»1.H 
IF l«l|>> »?1.923.921 
IF IF- ARSiC ZC 1 > > > 9 2 2 . 9 2 3 . 9 2 3 
Fa Aila(!(l)l 
CONTINUE 
HOUND IF F 
f•o.i«»lsT(10.»r»i.) 
b"U.04*F 
uua-u«u 
««t7S./F)*ll.S 
THE I01LUM1N6 LOUP PRIN1S ONE IINE OF THE PLOT AT A TIHE 
DO 9PS LLal.M 
L»LL-2t 
U«U*u 
SY«aSP»CF. 
« a o 
IF UABS<L>-25) 926.92/.926 
*VT STMaPL'JS 
«au«0.5«S 
926 IF (lARS(L)-O) 92«.»2«.929 
929 SYMaMINUS 
24aSI«N< )..U> 
HESU 
HESU 
HtSU 
HESU 
RESU 
HESU 
HESU 
HESU 
Ri SU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
HESU 
»5 
0 6 
H' 
30 
av 
90 
91 
92 
93 
94 
95 
96 
9? 
90 
99 
130 
101 
102 
109 
104 
10S 
106 
10' 
108 
109 
110 
111 
112 
113 
114 
11S 
116 
ur 
110 
119 
120 
121 
122 
129 
SUUBROUTINE LISTING KA 6 E 30 
SET UP A LINE UF CHARACTERS STM. IFZ(I ) LIES BETHEEN U ANO UUI 
ilVE««t«ITE «ITH THE LAST OIOIT OF I*IA-1. 
92a C U laPLUS 
Cllul>>HLUS 
"1)930 I>;>100 
930 Ctll'STN 
<»J. 
UO 932 |al.i* 
» x « l . 
IT ( K l ) ) 9 3 1 , 9 3 2 . 9 3 1 
* \ l I F C 2 ( I S - U > 9 3 2 . 9 3 S . 9 3 S 
9 3 5 l<a.<»rt*1 , 5 
J» '1U 'J ( ( I A a S ( I * l A - l ) * 9 ) . 1 0 ) « l 
C ( H ) > I ; M A « < ( J ) 
i ( I ) a y i j 
9 1/ cuiuiNue 
HH I N I L I N E 
I F I S » M . E i ) . SPACE . » N U . L . N E . 0 ) UO TU 9 3 6 
4 H I T E l k , « ' 3 ) H . ( C ( K > . K a i . 1 0 1 ) 
l ' i FORMAT <JH . F 7 . 1 . 2 X . 1 0 1 A 1 ) 
I H TU 9 2 S 
»J6 1 H 1 I E ( 6 . 9 ' 4 > ( C ( K > . K > 1 . 1 0 1 ) 
itu. FORMAT ( 1 0 X . 1 0 1 * 1 ) 
^^t*> C I I N T I H I I E 
r " i t H T C A P T I O N 
. i H I T t < 6 . 9 r s ) 
< ' S FURMAI ( l H O . 2 2 « . 3 9 r 1 l > L 0 T OF HESIUUAL D E V I A T I O N ( I N STANDARD. 
• 36lt U F . V I A T I U N U N I T S ) V S . CHANNEL NUMMER / 2 8 X . 
• 4 S H A I L HUT UNE I I H TWO H U I N T S SHOULD L I E BETWEEN . 
• 21MTH> HORIZONTAL L I N E S ) 
r>HH,<r VA« ! ANICE-CUVAHIANCE MATRIX 
« H ; T E (6.966) 
HESU 124 
HESU 125 
RESU 126 
HESU 127 
HESU 12H 
HESU 129 
H£SU 130 
HESU 131 
HESU 132 
HtSU 133 
HtSU 134 
HESU 135 
RE SU 136 
RESU 13' 
HESU 136 
HESU 139 
HESU 140 
KESU 141 
HESU 142 
H L S U 143 
HtSU 144 
HESU 145 
HtSU 146 
HESU 14' 
HtSU 14B 
HtSU 14« 
HtSU ISO 
HESU 151 
HtSU 152 
HtSU 153 
HtSU 15« 
HESU 155 
HESU 156 
HtSU 15' 
HESU 15b 
HtSU 159 
HESU 160 
HESU 161 
HtSU 162 
S U U d R l l u T l N l L I S T I N G P A O E 31 
JI.6 f l J H M « ! ( 2 7 H 1 V A H I A N C E - C O V A R I A N C E M A T H I O 
U 'J 9 0 8 J a l . V 
i )J " H I T i ; ( 6 . 9 4 ? ) < C U ' ( | . J J > I " 1 . J ) 
s>67 H M « 4 T ( I M O . 1 P 1 3 E 1 2 . 3 / ( I H . 1 P 1 0 E J 2 . 3 ) ) 
•»F.TlHN 
••'NU 
i.jflHJiJTluE HLr)TP(B.Y.:>C«l*.Y.H.P.IA.AA.BB.CC.UO » T I K E . P 0 1 V ) 
I) «<( L ) 
• U M f l S I U N 
JlHt'.SION 
i I vX(L) 
tiMt il IUN 
'I ) X X ( L > • 
)1H£«$I0N 
i i i t i i i i i i i i i t m 
L a MAXIMUM NUMBER l)F CHANNELS 
H(6nOI.Y(600> 
L » 5 « (MAXIMUM NUH8EH Of CHANNELS) 
S( 30(10) 
L • a • 3 • (MAXIMUM NUMBEH Uf L'.NCS) 
H(2H> 
L a ? . (MAXIMUM NUMBER UF CHANNELS) 
•"(IZOU) 
JIMENSIOU TITLE<20> 
1NTEBEH V.P.ABSP(3)»Pl)I» 
CUNHON /XXX/ SPLUT 
EQUIVALENCE (SPL:IT.S) 
JA1A 8LANCK /»H 
CALCULATE I)J.MENSIUNS 
IF luO .r,T. 125) D0»125. 
AXL«lBH-AA«i.)«0.1«CC 
l>YKau.lO|)l) 
P»L«4XL*i)YK«0.46 
PAHa|,«B«IIY«. 
<AFa,)YK«l),45 
\MAX»B(1) 
•>MIN»1.E10 
HLSu 
MtSU 
«ESu 
HESU 
H(. Sil 
HtSU 
HtSU 
PLOT 
PLOT 
(»LUT 
PLOI 
PLOT 
PLUT 
PLOT 
P L O I 
PLUT 
PLOT 
»"LUT 
PLUT 
PLOT 
CLOT 
PLOT 
PLOT 
PLOT 
HLUT 
PLUT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
CLQT 
PLUT 
PLUT 
PLOT 
PLUT 
163 
16« 
165 
166 
ur 
168 
169 
2 
3 
4 
5 
6 
7 
a 
9 
10 
il 
12 
13 
11 
15 
16 
16 
19 
20 
22 
23 
24 
25 
26 
21 
28 
29 
30 
31 
32 
33 
S U U B k O U T I N E LISTING PAGL 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLUT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLUT 
PLJT 
PLOT 
PLUT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLUT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLUT 
PLOT 
PLOT 
PLOI 
PLOT 
PLOT 
PLUT 
PLOT 
32 
3« 
35 
36 
}T 
38 
3* 
40 
41 
42 
43 
44 
45 
46 
«r 4d 
49 
50 
51 
ri 
74 
75 
76 
77 
Ti 
TV 
HO 
61 
82 
83 
84 
85 
86 
87 
89 
90 
91 
92 
93 
94 
1 1"»<-FU)»T( IA1.1. 
U'BB-AAtFLUATdl) 
OU 200 I M l , 12 
IF (ril) .EU. O.) (il) TO 200 
IF (»(I) .LT. AMIN) AMINaYd) 
IF irlll .ST. AHAX) AMAXard) 
?0J CUN11NUE 
YUY«.«AM4X-AMIN 
X M A A L a C C / 1 0 . 
»MAALaOYK/TOTK 
A X « * « - ( ( A M A X - 8 d ) > » Y M A A L * D Y K « 0 . 1 ) 
B O T K « « » X A F » O T K « 0 . 3 8 7 
XHaAA 
HOVL C f l - O R Q I N A T E SYSTEM 
CALL PSTART 
HUVL CO* IJ»OINATE SYSTEM 
CALL P O H t a O ( B D Y K . X A F ) 
URA« A X I S 
liaUY«/5(l. 
X X a A X A F - H . 5 . 
Xl««<AF-H/<4. 
X ? a X l » H / 2 . 
Y Y « 0 . 
INT'AA 
101 » l « Y Y - H / 2 , 
CALL PLOT ( x l . Y Y . l ) 
CALL HLUT ( X 2 . Y Y . Ø ) 
IF IYY , a E . A X L - 0 . 5 * C C ) GO 10 105 
CALL PLUT ( A X A F . Y Y . O ) 
YYaYY.CC 
CALL PLUT ( A X A F . Y Y . O ) 
SQUbkOUTlNE LISTINli PA«E 33 
r ' K / i . ) c<n TU u o 
DYK) UU TO 120 
PAM-BUYK) 6XX»AXX-XNF 
1 N T « I N T » 1 0 
1>U I I 1 1 0 3 
I P S k F i - 1 0 0 . / ( Y M A « L « H < 1 ) ) 
l l u >N'2>*X" 
X N F > - k u / x r 
J f I X S F . L T 
l » N « X N 
A X X « U . 
12U AXX*AXX+XNF 
IF I A X X . L T 
I I l « X X .GT 
H = l f('H.V3 
.". X * (1 . 
Y J » - U » K / I 5 
YY = » .1 -H»i> . 
v 2 « » i « M / 3 , 
I N T * 0 
1 0 6 X I » X X - M » 1 . 9 
CALL PINT I INT.3.X1.YY.H) 
CALL PLOT (XX.Y1.1) 
CALL PLOT (XX.Y2.U) 
CALL PLUT lXX.YJ.lt) 
XX»XX*XNr 
i r ( x x . B T . » x x ) GO Tn l o g 
CALL PLOT ( X X . Y 3 . 0 ) 
I N T « 1 N T * I X N 
bO TU 1 0 6 
1 0 « U J H T I N i i r 
" K I T E TCxT 
Y Y » Y Y - H « 2 , 
ria(JYK*OaO* 
X X « U < K » 0 . ] « M I 1 Y K 
Y Y » I 1 » K « 0 , 1 - X » F 
H « O Y K « 0 . 0 4 9 
K « 2 l 
SOUBDOUTINE LISTING 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PI.UT 
PLOT 
PLOT 
PLOT 
PLUl 
PLOT 
PLOT 
PLOT 
PLUT 
PLUT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLUT 
Pttit 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PtOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PL 111 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
PLOT 
95 
96 
97 
90 
»9 
100 
101 
102 
103 
104 
105 
.06 
107 
ias 
109 
110 
111 
112 
113 
114 
115 
116 
11/ 
llfl 
119 
120 
121 
122 
123 
124 
125 
126 
12? 
12« 
129 
131 
132 
13J 
13« 
34 
135 
136 
13? 
131 
139 
1«0 
141 
142 
143 
1*4 
145 
146 
14? 
14« 
149 
ISO 
1)1 
152 
153 
151 
195 
156 
15? 
15« 
159 
160 
161 
162 
163 
164 
165 
166 
16? 
16« 
169 
1?» 
in 
1?2 
If i 
1 J5 
11'J 
K » K - 1 
IF (T ITLC(K) .CO. SLANCK) GO Tn 130 
N " K * 4 
IF ( H . n i T ( N ) « H . i r . PAH.0 .9 ) Gil Til 135 
n.P»M«<'.»/FLnAT(N) 
|>0 140 I » l . K 
•-ALL PSTHNlit r i r L t : ( i l . 4 . X X . Y Y . H ) 
XX»XX*«. .H 
UHA« BASEL INC 
CALL PLIiT (0..0..1I 
HM»AL"tHM-A«l»CC/10. 
CALL PLOT (O..RMAAL.0) 
CALCULATE AND OHAK CUHVL'S 
i 10 
J l - 0 
J3»0 
J « « t H « - A A ) . S , M . 
IF (AA .KT. 5C»N»b(2)> GO Til 2x0 
J l « l 
IF IPH , ( ,T . SCAN»U<i)> uO TO 210 
.l?«Ja 
'iU TO 2 3 0 
J2«<SCAN«»<2)-AA>«5.»1. 
J3"J2»1 
(•0 10 230 
J3>1 
00 215 1>1'J4 
S ( I J ' O . 
FFF«u.O^«YDYK 
no 2?i' i - s . t f . i 
F A L « - 2 . « e < L » 2 ) / 1 3 . l 4 1 1 9 2 « B < L « l ) l 
^•0 
IX»U 
IF (.11 , f u . 0) uO r(i 2^ j 
u.i 240 l » J I . J 2 
i » j » . n , ? t r i i ) » T i i « i j 
SOUBWOUTINE LISTING 
FF»FAC/(l.*1."<(XX-K(L)>/U(L-tl)>*«2> 
IF (ABSUr) .LT. FFF) GU TO 2«0 
IF IN .G.T. 1000! OU T!l 210 
N»h«l 
M M t F F 
IF (IX .EU. 11 bu ru 2<I0 
X»XX 
1X>1 
2*0 S(!)»S(1)«FF 
IF <H ,F«. 0) 10 lu 24>> 
IA1L Klir VE (X.F.h.l.XMAAL.YHAAL.XM.O..-1.0.0.) 
/•.S N«.' 
IF (.ij .Ea. 0) r,o Til 2 7 o 
1X«0 
?5C 00 ?n0 ]»J1.JU 
xx-xn*n.2*FL0»T(i-i) 
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